Junctional transfer in cultured vascular endothelium: I. Electrical coupling.
Vascular endothelial cultures are composed of flat, polygonal monolayer cells which retain many of the growth, metabolic and physiological characteristics of the intimal endothelium. However, intercellular gap and tight junctions, which are thought to perform important roles in normal intimal physiology, are reduced in complexity and extent in culture. We have used electrophysiological techniques to test confluent (3- to 5-day) primary cultures of calf aortic (BAEC) and umbilical cord vein (BVEC) endothelium for junctional transfer of small ions. Both cell types are extensively electrically coupled. The passive electrical properties of the cultured cells were calculated from the decrease in induced membrane potential deflections with distance from an intracellular, hyperpolarizing electrode. Data analyses were based on a thin-sheet model for current flow (Bessel function). The generalized space constants (lambda) were 208.6 microns (BAEC) and 288.9 microns (BVEC). The nonjunctional (6.14 and 8.72 X 10(8) omega) and junctional (3.67 and 3.60 X 10(6) omega) resistances were similar for the BAEC and BVEC, respectively. We detected no statistically significant differences in the resistance estimates for the two cell types. In vivo ultrastructural studies have suggested that aortic endothelium has more extensive gap junctions than venous endothelium. We have found that these ultrastructural differences are reduced in culture. The lack of any significant difference in electrical coupling capability suggests that cultured BAEC and BVEC have functionally similar junctional characteristics.